Replication of a common fragile site, FRA3B, occurs late in S phase and is delayed further upon induction: implications for the mechanism of fragile site induction.
The FRA3B at 3p14.2 is the most highly expressed of the common fragile sites observed when DNA replication is perturbed by aphidicolin or folate stress. The molecular basis for chromosome fragility at FRA3B is unknown. In contrast to the rare fragile sites, including FRAXA, no repeat motifs, such as trinucleotide repeats, have been identified within FRA3B. Several lines of evidence suggest that fragile sites are regions of DNA whose replication is unusually sensitive to interference. We have used fluorescence in situ hybridization to determine the relative timing of replication of FRA3B sequences. Our studies revealed that FRA3B sequences are late replicating. Exposure to aphidicolin, an inhibitor of both DNA polymerase alpha and delta, results in a reproducible delay in the timing of replication, and some cells enter G2without having completed replication of FRA3B sequences. Our results support a model in which common fragile sites are sequences that initiate replication late in S phase or are slow to replicate, and the chromosomal breaks and gaps observed in metaphase cells are due to unreplicated DNA.